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ABSTRACT 
Ec o nomic Aspect s of Reproductive Problems in Utah and 
Southeastern Idaho Dairy Herds 
by 
Steve Lemrick , Master of Science 
Utah State University, 19 87 
Major Pro f es sor: Dr. Clive W. Arave 
Department : An imal, Dairy , and Veterinary Sciences 
One hundr ed eighty- seven survey questionnaires ask ing 
for reproductive i nformation for 1985 were sent to 
dairymen in Utah and Southeastern Idaho. Forty- two he rds 
with current DHI information and whose owners or managers 
completed and returned the quest ionnaire were used to 
estimate economic losses due to reproductive p r oblems , 
especially excessive days open, in Utah and Southeastern 
Idaho . 
Average days open for herds surveyed were 122 . 4 days 
with a standard deviation of 22 . 6 days , and a range of 89 
to 1 77 days . Several factors were significantly 
corre lated with days open including services per 
conception , previous ca lving interva l, and missed heats. 
Missed heats accounted for most of the variabi li ty in days 
open with an r 2 of . 82 . 
Surveyed dairy men were l osing an average $1.22 per 
cow per day due to excessive days open beyond 90 days . In 
addition they were l osing approximately $22 . 87 per cow p e r 
v i ii 
year due to reproductive leve ls inferior to the top 
expected levels and veterinary costs associated with 
reproductive problems other than excessive days open . 
Although this is the estimated average loss in Utah and 
Southeastern Idaho, dairymen should try to determine 
losses in their own herds due to reproductive problems 
because of the extreme variability which exists among 
herds . Utah and Southeastern Idaho dairymen are suffering 
se rious economic losses due to excessive days open and 
they need to improve their heat detection methods to 
r educe these losses . 
(70 pages ) 
INTRODUCTION 
Within the last three years , surveys dealing with 
integrated reproductive management (IRM) of dairy cattle 
have been completed in Utah and Southeastern Idaho (1 2 , 
13). The most significant finding of these surveys was 
that many dairymen , even those who are doing a good job 
of overall management , still need to improve reproductive 
perf ormance of their herds . Espec ially needed is a 
reduction in calving intervals. Although reports from 
t hes e su r veys contain a large amount of information on 
reproductive management on an applied basis , they contain 
very little economic information. Marcinkowski ( 12 ) 
reported that of the dairymen he interviewed , many were 
knowledgable in terms of the economic losses which can be 
attributed to poor reproduction . However , several 
dairymen did not view these as identifiable l osses . 
Rather , these losses were viewed as a lack of economic 
gains having less importance than a clear - cut 
identif iable l oss . Marcinkowski further noted that 
dairymen need to be motivated to correct these l osses . 
Documenting the cost of reproductive problems could 
supply a large portion of the motivation needed . 
Severa l studies have been conducted which considered 
the economic l osses resulting from poor reproduction in 
dairy catt l e (5 , 8 , 10 , 11 , 14 , 16 , 17). Smith et al . 
(16) reported economic losses from long calvi ng intervals 
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result in less milk pe r day of productive life and fewer 
offspring available for sale and replacements . Culling 
d u e to reproductive failure increases purchase and(or) 
rearing costs of replacement heifers . Furthermore , low 
conception rates and low reproductive e fficiency result 
in higher semen and veterinary costs . Smith et al . also 
noted that poor reproductive performance can result in 
p roblems in subsequent lactations and slower genetic 
gains which can lead to future economic losses . Although 
most researchers agree that excessive days open result in 
economic loss , the r e is widespread disagreement on the 
value of this loss . Studies have shown loss due to 
excessive days open to range from only a few cents per 
day to several do l lars per day (5 , 8 , 10 , 11 , 14 , 16 , 
17) . Although several studies of reproductive efficiency 
have provided information for the United States , very 
little similar information is avai l able for the 
Intermountain area. Weaver ( 18) reported information 
must be accumulated from a large number of herds under 
similar environmental and manag ement cond i tions in order 
to determ i ne what normal levels of reproductive 
performance are . Because of the sparcity of research in 
the Intermountain a r ea concerning the economic aspects of 
poor reproduction and the results obtained from recent 
IRM surveys (12 , 13) conducted in the area , this study 
was completed to : (1 ) show the economic losses due to 
reproductive problems in Utah and Southeastern Ida ho 
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dairy herds , ( 2 ) show the economic differences between 
herds with good and poor reproductive management , (3) 
determine the cost of excessive days open for dairy 
cattle in Utah and Southeastern Idaho , ( 4) develop 
guidelines which dairymen can use to help in deciding 
when individual cows with reproductive problems should be 
culled, and ( 5) determine economic effects of various 
management aspects of reproduction in order to recommend 
programs to 
estimates from 
I da ho dairymen 
improve reproductive performance . Cost 
this study will a l low Utah and Suheastern 
to see the economic impact of poor 
reproducive performance in their herds which should be 
useful to them when making management dec i sions . 
LITERATURE REVIEW 
The Effects of Low Reproductive 
Efficiency on Profitability 
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Poor reproductive performance reduces profits due to 
its effects on several aspects of herd productivity . 
These include reduced milk product ion per day of life, 
fewer calves born , reduced genetic progress, increased 
cost of replacement heifers, highe r semen costs , higher 
veterinary bills , and increased problems during 
subsequent lactations (5 , 8 , 16 , 17). 
Milking cows in late lactation is less profitable 
due to l ower daily milk yields . Long calving intervals 
result in more milk per lactation, but less milk per day 
of life because cows spend more days in late lactation . 
Long calving interval s also result in fewer calves born 
each year , which results in fewer heifers for sale or 
herd replacements . This causes decreased profits from 
sa les and increased costs for replacements (8 , 16 , 18) . 
Reproductive prob l ems can also slow genetic progress . As 
cu lling due to reproductive failure increases , culling 
based on poor milk production decreases and an increased 
number of replacemen ts may be needed to maintain herd 
size . Reproduct ive problems also o ften encourage the use 
of bulls with low genetic meril because their semen costs 
less . Clean- up bulls of questionable genetic merit may 
also be used extensively . These practices slow genetic 
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gains and ma y increase replacement costs result ing in 
red uced pr of itability in the l o ng run (16). 
Furthermore , low conception ra tes and low 
reproductive efficiency can increase seme n and veterinary 
cos ts . When more units of semen are required t o obtain 
each pregnancy , semen costs are increased unle ss l ess 
e xpensive semen is purchased . When r eprod uct i ve 
efficiency decreases h i ghe r veterinary b ill s often result 
because more examina tions and treatments are r e quired to 
get cows settled . 
Ex t ended periods o f l ow production and long dry 
periods can result in overcondi tioned cows. Smith et al. 
( 16) reported that studies have shown overcondi tioned 
cows have an increased incidence of health a nd 
reproductive prob l ems in subsequen t lactatio ns . All of 
the me nti oned l osses can result from poor reproduct ion in 
dairy cattle . As problems increase , income and 
profitability are reduced thro ugh effects on several 
areas of herd performance . 
Economic Losses From Poor Reproduction 
Many ind i cators are used to measure reproductive 
performance . However , according to Grus enmeyer et al . 
(8 ) , average days open is the mo st important indicator of 
r epr oductive effici ency . Several studies have indicated 
economic l osses resu l t from excess i ve days open . But , 
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there is wide disagree me n t c o nce rnin: t he a mount of t hese 
l osses (5 , 8 , 10 , 11 , 14 , 16 , 17). Smith et al. (16) 
r e por t e d a cost of $1 . 50 to $3 . 00 for each additional d a y 
o pe n beyond 90 to 100 days . However , Holmann et al. (10) 
found that in the short run if cows were managed to 
maximize income over feed costs that costs associated 
with excessive days open up to 170 days are small or nil . 
Although , there is wide disag reement in the d a iry 
industry on the economic va l ue of excessive days open 
most studies agree that the cost is between one and three 
dollars for each day that the calving interva l is 
e x tended beyond 12 to 13 months because of excessive days 
open (5 , 8 , 14, 16). Th e most quoted figure is $2 . 00 per 
day beyond 90 days open . However , this does vary between 
he rds (8) . 
Several mana gement factors contr ibute to total days 
open . The first factor i s days in milk at f i rst 
breeding . Br itt (3) reported in a review that a study in 
which cows were assigned at first calving to be bred at 
first estrus after: 
days postpartum, ( 3 ) 
( 1) 40 days postpartum , (2) 
100 days postpa rtum, or (4) 
60 
120 
days postpa rtum f or each subs equent calving i nte rval in 
the he r d showed the intervals between parturition and 
first insemination (days ) and ave rage calving inte rval 
(days) were 67 and 386; 80 and 421 ; 104 and 430 ; and 114 
and 428 , respectively . Britt no ted that early postpartu m 
breeding in dairy cows re s u lts in more calves a nd hig he r 
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mil k yield per day of herd life , but early bred cows 
required mo re in seminations per conception (3 ). 
Concept ion rate i s another factor contr i buting to 
days ope n . Grusenmeye r et a l. ( 8 ) noted that services 
per concept ion is p r obab ly the best indicato r of the 
conception rate of a he r d . Providing e verything is 
reported , the average services per conception should be 
be l ow 
ave rag e 
2 . 0 . They 
se r vices 
stated t hat he rds using more than 2 . 0 
per conception ha ve a problem . Hi gh 
serv ices per conception a re costly . Estimates a r e that 
it costs an extra $1 . 50 pe r cow for each 0 . 1 service per 
conception ove r 1.5 ( 8 ). 
Failure to detect es trus is t he larges t s i ng l e 
factor contributing to excessive days open . According to 
Spe i che r and Mead ows (17), improvin g e strous detection is 
the most effective way to improve reproductive 
eff i ciency . When Bozworth et al . (2) revi ewed p r evious 
studies , t h ey found that days l ost per cow- year due to 
missed heats ranged from 9 to 38 days . They further 
found that only 10 pe rcent o f al l anestrus r esults f rom 
d i sorde rs o f the reproductive tract ; while 90 percent 
results from failure to obse rve estrus , either fro m 
inadequate observation or variations in the i ntensity o f 
estrus symptoms (2). Bar r (1) noted that the corr e l ation 
between days lost due to missed heats and days open was 
.92. Ba rr further f ound t hat Ohio da irymen on DHI were 
observing and using 1. 7 heats per c ow per year and 
8 
mi s sing 1.9 heats per cow. Approximately 53 percent o f 
heats were missed . He concluded that failure to detect 
estrus appeared to have twice as much impact on total 
days open as did failure to conceive. Because the missed 
heat category contains days open due to embryonic loss 
and anestrus, it isn't expected that all anticipated heat 
periods will be observed. However, it does appear 
reasonable to reduce total days ope n due to failure to 
detect estrus to less than 21 days (1). 
Anestrus and embryonic loss or abortion can also 
increase days open, especially if major disease or 
reproductive disorders are present. However , few herds 
contain major levels of disease or reproductive 
disorders , and dairymen are usually aware of their 
presence if they do exist . Although anestrus and 
e mbryonic loss or abortion do exist without major 
disease , they are not substantial factors contributing to 
excessive days open . 
There is some disagreement on the optimum number of 
postpartum days open. Schaeffer and Henderson (15) 
stated that an open period between 60 and 90 days appears 
to be the ideal management practice in terms of 
efficiency . Grusenmeyer et a l. (8) and Weaver ( 18) 
believe a reasonable goa l for well managed herds is 90 to 
110 days open . Grusenmeye r et al . added that commercial 
herds should average toward the lower end of this r a nge 
while registered her d s might justify the upper ran ge . 
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They further stated any herd over 110 average days open 
should be investigated to determine where a reproductive 
problem exists (8). 
Another indicator of reproductive status is calving 
interval . Calving interval as a reproductive management 
figure is a very adequate indicator of what has happened 
in the past, but does not indicate current reproductive 
status (8, 1 8) . Days open and gestation l ength are the 
two aspects which affect calving interval; gestation 
length cannot be changed so dairymen can change calving 
interval only by altering days open (8). Specific 
calving interval recommendations vary; however, it should 
be kept within 12 to 13 months. Most studies show that a 
calving interval of 12.6 months or approximately 380 days 
produces maximum milk yields (5, 8). Grusenmeyer et al . 
(8) noted that the majority of cows in a herd need to 
have a 12 to 13 month calving interval to obtain top 
profitability . Furthermore, calving intervals of 13 
months or slightly longer for first calf cows and 12 
months or less for all other cows results in the largest 
economic gains (11). 
An indicator of herd status which isn't directly 
related to reproduction , but is sometimes considered part 
of reproductive management is dry period length. 
Exceptionally long or short dry periods will adversely 
affect the 
Grusenmeyer 
profitability of 
et al . (8) reported 
individual cows (8) . 
that several studies 
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indicate that a dry pe riod length of 45 to 55 days is 
ideal based on the milk yield of the fo ll owing lactation . 
A short dry period does not prov i de adequate rest and 
time for mammary involution and regeneration . Lo ng dry 
per iods result in higher feed costs with no milk 
production and incr ease the potent ial for overconditioned 
cows . Estimated economic losses associated with improper 
dry period length are $3.00 per cow per day for each day 
over 60 days dry and $2.00 per day for each day under 40 
days dry (8). Schaeffer and Henderson (15) reported 
slight ly different findings, stating that dry periods of 
50 to 59 days gave the highest average production in the 
s ubsequent lac tation. However, they also stated that the 
average production for 40 to 49 days and 60 to 69 days 
dry was not great ly different on a p ractical basis. Dias 
and Alliare (4) found that the effect o f dry period was 
greater for younge r cows than f or older cows. They 
concluded that cows with calving intervals greater than 
365 days require fewer days dry than cows with short 
ca lving intervals. Cows producing relatively well, i e . 
equal to or greater than 19.0 kg daily 100 days before 
calving , require more days dry than cows producing less 
( 4) 0 
1 1 
Ev i dence of Reproductive Problems 
in Ut ah and Southeastern Idaho 
Recent IRM studies (12, 13) have indicated Utah and 
Southeas tern Idaho dairy herds are experiencing 
substantia l reproductive problems. These problems 
include excessive days open, long calving intervals, poor 
services per conception, missed heats, and other 
r eproductive problems. Norell and Lamb (13) noted that 
the best herds did many things right while the poor herds 
had prob lems in almost all aspects of herd management. 
However, they also noted that many dairymen who were 
doing a good job of overall management still need to 
improve herd reproduction as even they are having 
substant ial losses due to e xcessive calving intervals 
( 13). 
The Southeastern Idaho IRM survey results indicated 
severa l areas of reproductive management which need 
improvement. The average days open for 84 herds was 
120.0 days with a standard deviation of 25.4 days and a 
range of 60 to 209 days (13). This indicates significant 
prohlems because as Grusenmeyer et al. (8) reported , 
herds exceeding 110 days open should be investigated to 
determine the causes for excessive days open. He further 
reported that studies have shown a loss of approximately 
$2 . 00 per day per cow for every day over 90 days open 
( 8 ) • The average calving interval found by the 
Southeaste rn Idaho IRM survey was 13.1 months with a 
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range of 11.7 to 16.1 months \13). Grusenmeyer et al. 
(8) repo rted problems exist if a herd calving interval 
exceeds 13 months. Falk (5) reported that Idaho DHI 
records show 50 percent of Idaho herds are exceeding a 13 
month calving interval. The Southeastern Idaho IRM study 
also found that missed heats were a very significant 
problem as 50.4 percent of breedable heats go unnoticed 
in Southeastern Idaho. This is an average of 1.69 
breedable heats missed per cow per year. Other areas 
needing improvement in reproductive management are 
services per conception and days to first breeding (13). 
11arcinkowski (12) reported results similar to the 
Southeastern Idaho study in the Utah IRM study. The Utah 
results showed an average days open of 124.2 days with a 
standard deviation of 20.9 days and a range of 64 to 219 
days. The average calving interval was 13.38 months with 
a range of 12.05 to 15.87 months. The Utah survey found 
that 40.6 percent of breedable heats were missed with a 
range of 8.3 to 75.0 percent. As in the Southeastern 
Idaho survey, the Utah survey found the existence of 
excessive services per conception and days to first 
service. The Utah IIU1 study also showed dairymen should 
improve the length of dry periods of their herds. The 
average dry period length was 63.3 days with a standard 
deviation of 9.6 days and a range of 31 to 85 days. The 
average does not reflect any real problems, but the range 
indicates there are some herds with dry periods which are 
13 
too short and other herds with dry periods . too long . 
r·1arc i rt kows ki (12) reported that although the averag e s f o r 
many he r ds were g ood, the r e was tremendous va riability 
betwee n cow s in individual herds with only 58.4 percent 
of cows having dry period lengths falling within eleve n 
days of the ir option period. 
Th e Utah and Southeastern Idaho IRM studies (12, 13) 
ha ve i ndicated significant reproductive problems exist in 
Utah a nd Southeastern Idaho. Marcinkowski (12) concluded 
that many dairymen are aware of these reproductive 
p r ob l e ms, but don't see them as true identifiable 
eco n omi c losses; dairymen view such losses as a lack of 
inco me which doesn't warrant the same urgency as a true 
identifiab le economic loss. Norell and Lamb (13) 
conc l uded that data from the well managed herds were mor e 
acc ura t e than that from poorly managed herds due to 
bet t er r e c o rd keeping. Theoretically, the po orer the 
record ke eping the more likely the dairymen wer e to 
unde r es timate the severity of problems in their herds. 
If inde ed this is true then the reproductive problems in 
Uta h and Southeastern Idaho could be even greater than 
those reported. Therefore, it is important to note that 
Uta h and Southeastern Idaho dairymen as a whole need to 
i mp r ove r e productive management of their herds (12, 13). 
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MATERIALS AND METHODS 
A questionnaire (Appendix AI was prepared to obtain 
information which would supplement information from DHI 
records. This questionnaire was mailed on February 28, 
1986 to 187 dairymen in Utah and Southeastern Idaho. 
These dairymen had participated in previous IRM surveys 
and were believed to have current DHI records. They were 
asked to complete and return the questionnaire before 
March 20, 1986. Telephone contacts were made to dairymen 
not returning the questionnaire by the stated deadline. 
Dairymen who declined to participate in the survey when 
contacted were not recontacted . Some questionnaires were 
remailed to 
questionnaire 
months of 
discontinued. 
dairymen 
or had 
telephone 
who hadn't received the first 
lost it. After approximately two 
follow-throughs the survey was 
Data were obtained from the questionnaire and either 
January 1986 or December 1985 Herd Summary Sheets from 
DHI records for each participating herd. These data were 
used for statistical analysis to determine economic 
losses due to reproductive problems in Intermountain 
dairy herds. A worksheet from Grusenmeyer et al. 
(Appendix a) was programmed into a HP 15C Programmable 
Calculator to determine the cost of excessive days open. 
Excessive reproductive costs associated with different 
numbers of days open were then compared to determine the 
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actual c ost per cow per day o pe n beyond 90 days . Simpl e 
corre lation coefficients between various management 
aspec ts and reproductive measures for all herds stud i e d 
wer e used to determine which management aspects had the 
most influence on reproduction . I f a significant 
correlation existed between a management aspect and a 
reproductive measure l i near regression was used to 
determine the quantitative effect of the management 
aspect on reproduction. 
A total of 42 herds with current DHI records were 
used in the study . However , due to mis sing data and so me 
data which had to be omitted because of entry mistakes 
no t al l reported management and reproduct ive aspects were 
known for all 4 2 herds . 
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RESULTS AND DISCU SSION 
Survey Response 
One 
originally 
hundred 
sent to 
percent participation 
e ighty-seven questionnaires were 
area dairymen . Initiall y , fifty 
was desired, but due to a lack of 
response to the study it was decided thirty - three percent 
participation would be adequate. After the questionnaire 
had been out for approximately three months which included 
two months of telephone contact it was decided to end the 
survey even though the 33 percent criterion had not been 
met . 
Dairymen showed very little interest in the survey . 
Many thought the questionnaire was too long and 
comp licated . Others thought some of the questions asked 
for information which they did not choose to provide 
because they dealt with financial information. Lastly, 
some felt it was too time consuming for them in relation 
to the benefit they would derive from it. The response of 
Utah and Southeastern Idaho Dairymen who were included in 
the survey is shown in Table 1. 
Throughout the three months of the survey fifty-six 
da irymen responded to the questionnaire . Some dairymen 
never completed the questionnaire because they were out of 
the dairy business . Some of the returned questionnaires 
were not used either because dairymen had indicated their 
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DHI records couldn't be used or they were no longer 
testing with DHIA. DHI records were needed to help 
confirm the accuracy of the questionnaire and to obtai n 
data which were not available from the questionnaire. One 
questionnaire was not used because the information was 
from a purebred Jersey herd . Due to a lack of Jersey 
herds in the study it would have been impossible to 
separate b reed differences in the data with only one herd . 
Data were used fr om 42 herds with current DHI records 
as Table 1 indicates. Some data were missing from the 
questionnaires because da irymen were asked to disregard 
quest i ons on the survey for which they did not know the 
answers . Also some data had to be omitted because of 
entr y mistakes by the da irymen ; however, these were few in 
number. Data were al so omitted from one DHI Herd Summary 
Sheet because it appeared that the dairyman had failed to 
record almost all r ebreeding dates , which drastical l y 
distorted the da ta. 
Tab l e 1. Response of Utah and Southeastern Idaho dairymen 
who were included in the s urvey . 
Variable Number Percentage 
Questionna ires 187 100 . 00 
Dairymen responding 56 29.9 
Completed questionnaires returned 52 27 . 8 
Questionnaires used in the study 42 22 . 5 
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Survey Re sults 
The survey results for the 42 Utah and Southeastern 
Idaho herds studied showed the average herd size during 
1985 was 98 . 9 cows . The average milk production per herd 
was 7870 kilograms (1 7 , 350 pounds) per lactation. Average 
re productive measures were 83 . 0 days to first breeding , 
1.75 services per conception , 13.3 months per calving 
interval , and 122 . 4 days open for surveyed herds . Average 
d ays dry were 63 . 4. 
Norel l and Lamb (13) reported the Southeastern Idaho 
IRM survey of 149 herds showed an average herd size of 
94 . 2 cows with an average milk production of 1 9 . 8 
kilograms (43.7 pounds) per day . The reporte d 
reproductive measu r es were 80 . 1 average days to first 
breeding , 1 . 63 average services per conception , 13 . 1 
average months per ca lving interval , and 120.0 average 
days open for herds studied (13). Marcinkowski ( 12 ) 
reported that the Utah I RM study o f 103 herds showed an 
average herd s ize of 119 cows with an average milk 
production 
lactation. 
conception , 
were 82 . 7 , 
of 7652 kilograms (16,870 pounds) per 
Aver age 
months 
1.75, 
days to first breeding , services per 
per calving 
13 . 38 , and 
interval , and days open 
124.2 res pectively (12) . 
Tab l e 2 il l ustrates the average , standard deviation , and 
range for herd size , milk production , and reproductive 
measure s f o und by this study . 
Table 2. Her d s i ze, milk production, and reproduction of s urvey ed in Utah/ SE Idaho 
dairy herds. Compari sons from Norell and Lamb (1 3) , Marcinkowski (1 2), 1985 Utah 
DHI a verages and 1985 Idaho DHI averages . 
Norell Marcin- Utah Idaho 
No. and kowski mr mr 
Variable Herda Mean SD !an!!.!! Lamb {1~} ( 12} averaS.!!a ave:ras:es 
No. COWS in herd 42 98.9 68.3 27-365 94.2 119 105.2 9~.1 
Milk per lactation (kg) 42 7870 1366 4815-10,805 6039* 7652 7989 7410 
(pounds) (17350) (3011) ( 10615-23821) (13329) (16870) (17612) (16~37) 
Days to first breeding 38 83.0 13.3 52-112 80.1 82.7 84 79 
Services per conception 38 1. 76 .30 1.3-2.5 1.63 1. 75 1. 74 1.73 
Services per cow 38 1.93 .51 1.3-3.1 -- 1.96 1.95 1.92 
Calving interval (mo.) 41 13.3 .97 11.5-16.7 13.1 13.38 13.41 1~.17 
Days open 38 122.4 22.6 89-177 120.0 124.2 125 122 
!Rye dry 39 63.4 10.8 41-94 - 63.3 63 62 
*Actual milk production was 19.8 kg. (43.7 lba.) par day. This is equal to 6039 kg. for a 305 d lactation. 
t-' 
"' 
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The values shown in Table 2 indicate Utah and 
Southeastern Idaho da irymen are suffer i ng economic losses 
due to extra services per conception , excessive days open 
and calving i ntervals , and improper days dry. Al though 
survey results were similar to previous IRM studies (12, 
13) concerning aspects whi ch were included in all three 
stud i es, milk production was h i gher for herds in this 
study than for those in previous IRM studies in Utah and 
Southeastern Idaho . Norell and Lamb (13) reported the 
average milk production for 
herds was 
lacta tion ). 
19. 8 kilograms 
surveyed Southeastern Id aho 
per day (6,039 kg/305 d 
Marcinkowski ( 12) reported an average milk 
production of 7652 kilograms per lactation for surveyed 
Utah herds. The average milk product ion for those herds 
surveyed in th is study was 7870 kilograms per lactation. 
The probable r eason for these diffe rences is Norell and 
Lamb studied both DHI tested herds and non- DH I t ested 
herds . The present study was only of herds with current 
DHI records . Therefore , since DHI herds generally have 
higher average milk production than non -DHI herds and 
since milk production is increa s i ng nationwide due to more 
efficient herd 
produc tion in 
by Nore ll 
management and genet ic improvement, milk 
this survey was much highe r than that found 
and Lamb , and slightly higher than 
Marcinkowski ' s findings . Reproductive aspects which were 
included in all three studies were quite similar with 
variaions of only three days to first breeding , . 13 
service 
interva l . 
per 
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conception, and .2 8 months for calving 
This indicates that there were no apparent 
changes in reproductive measures for Ut a h and Southeastern 
I daho within the last three years , since the herds in this 
study were also amon g the herds stud ied in the previous 
Utah a nd Southeastern Idaho IRM studies. 
This study considered the economic consequences of 
reproduc t ive problems whereas previous I RM studies did 
not . The questionnaire asked for economic information 
concerning feed, cattle, veterinary services , labor, and 
breed ing of individual herds in Utah and Sou the a stern 
Idaho . The information obtained is summarized in Tab le s 3 
through 7. 
The cost of feed is generally the la rgest s ingle 
operating expense paid by dairymen, unless they have l a r ge 
interest expenses . Dairymen were asked to report the 
price of a feedstuff only if it had been purchased . 
Because of this, only a f ew dairymen reported pr i ces for 
some of the mostly homegrown feeds. However, the prices 
used in calculation should be fairly accurate since most 
are purchase prices. The reported price s of al l 
feedstuffs except haylage and pasture were weighted by the 
amounts dairymen reportedly used to determine average 
prices . The prices for haylage and pas t ure were not 
weighted since f ew herds reported prices and most quoted 
prices were similar to the median price. Table 3 s hows 
what surveyed dairymen in Utah and Southeastern Idaho paid 
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for common feedstuff s in 1985 . 
The costs of feeds tuffs shown in Tab le 3 should be 
accura te as a majority of surveyed dairymen repo rted both 
costs and amounts of feed stuffs used . However , pe r cents 
o f feedstu ffs purchased may not be accurate as several 
dairymen did not report the percent of fe edstuffs 
purchased. Therefore, they should be used on l y as 
estimates that ind icate which feedstuffs dairymen mostl y 
pu rchased and ones which they grew themse l ves . 
Feedstuff p rices times the amount of feedstuffs 
da irymen reportedly used yie l ded an estimate of the cost 
of feed used by surveyed da irymen to produce 100 pounds of 
milk sold in 1985. If dairymen didn ' t list the actual 
cost of feeds used on their dairy , the average prices 
listed in Table 3 were used. The feed costs of 100 
kilograms of milk sold were ca lculated by multiplying the 
amount of feedstuffs used o n each dairy by the cost , and 
then dividing the t ota l feed costs by the total 100 
kilogra ms of milk sold in 1985 by the dairy. For 28 herds 
sampled by the survey , 
produce 100 kilograms of 
($6 . 04/100 pounds) and 
($3 . 02 -$9.05/100 pounds) . 
Washington dairymen pa i d 
the average cost for feed to 
milk sold in 1985 was $13 . 32 
ranged from $6 . 66 t o $19 . 95 
Grusenmeyer et al. (8) repo rted 
$13 . 89 to pr oduce 100 kilograms 
($6.30 / 100 pounds) of milk in 1981 and 1982. Considering 
eco nomic changes since 1981 and 1982 , the $13 . 32 f inding 
o f t h is study seems t o be a reasonabl e estimate of what 
'J'able 3 . The cost and percent purchased of common feedstuffs whi ch were used by 
surveyed dairymen in 1985 . 
0 
No . Average Pri ce Feedstuff 
Feedstuff Herds Price Range Purchased 
Concentrates ($/metric ton) 26 152 55- 397 67 ($/ ton ( 138 ) ( 50- 360 ) 
Hay ($/metric ton) 27 79 55- 99 45 ($/ton ) ( 72) ( 50- 90) 
Corn silage ($/metric ton) 12 23 17- 28 33 ($/ton ) ( 21) (1 5- 25) 
Haylage ($/metric ton ) 3 28 22- 36 25 ($/ton) ( 25 ) ( 20- 33) 
Cot tonseed ($/metric ton) 19 185 165- 219 100 
($/ton) ( 168 ) (1 50-1 99) 
Pasture ($/metric ton) 7 33 6- 77 51 ($/t on ) (30 ) ( 5-70) 
N 
w 
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ar~a dairymen are paying for feed to produce 100 kilograms 
of milk sold . 
Another important expense to area dairymen is the 
cost of replacements as most dairymen are continuously 
buying or selling cows and heifers to maintain herd size . 
If dairymen do not buy r eplacements they must raise them . 
Newborn offspri ng also have an economic value to dairymen . 
Table 4 shows the value and cost of newborn calves , cull 
cows , replacement heifers , and breeding bulls to surveyed 
dairymen in 1985. 
A wide range in cattle prices is indicated in Table 
4. Some ·of the variability is caused by the price of 
being i ncluded in the average for some registered cattle 
categories . However , this variability was decreased when 
cattle prices reported by surveyed dairymen were weighted 
by the number of catt le valued at those reported prices to 
determine the mean value for each category . Averaging the 
cost of replacements purchased with replacements raised 
shows replacement heifers were costing surveyed dairymen 
around $800 per head in 1985 . The value o f pure - bred 
newborn offspring 
by some dairymen 
apparently the 
dairymen of this 
seemed to be drastical ly overestimated 
as indicated by Table 4 . This was 
result of a misunderstanding by some 
question on the questionnaire. Some 
da irymen listed only a few registered offspring putting 
top prices on them rather than listing all newborn 
pure - bred and grade offspring separately along with their 
Table 4. Average replacement heifer costs , cull cow prices , newbor n calf values , 
and breeding bull costs in Utah and Southeastern Idaho which were reported by 
surveyed dairymen for 1985 . 
No . 
Variable Herds Mean Range 
( $ ) ($) 
Cost of replacement heifers purchased 8 1004 675 - 2000 
Cost of replacement heifers raised 2 4 784 500-1 500 
Pr i ce received for cows sold for dairy purposes 11 1006 500- 2500 
Pr i ce received for cows sold for beef 37 443 33 7- 529 
Value of grade newborn offspring 3 1 58 30- 113 
Value of pure-bred newborn offspring 22 229 68- 850 
Cost of breeding bulls purchased 7 1111 500- 3500 
Cost of breeding bulls raised 9 711 500- 1000 
N 
'-" 
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average values . Another problem was very few dairymen 
actually sold regi stered newborn calves so many were 
guessing at their value . lligh priced registered cattle 
along with low numbers increased the average pr ice 
received for cows sold for dairy purposes and the cost of 
purchased breeding bulls shown in Table 4 in relation to 
what one might expect f or Utah and Southeastern Idaho. 
Although these are the actual values found by the survey 
sold for dairy purpose and purchased 
they may not be good estimates because of 
for cull COWS 
breeding bulls , 
inadequate numbers . 
Utah and Southeastern I daho dairymen are also spending 
large amounts of money on veterinary services . Table 5 
illustrates the cost of veterinary services to surveyed 
dairymen . 
The data in Table 5 indicate that veterinary costs 
also show extreme variability among herds. Although 
there, no doubt , is a wide range in veterinary expenses 
among dair ies , some of the variability in costs associated 
with reproductive problems may r esu lt from inaccurate 
estimates by da iryme n who do not know actual costs . It is 
impossible to get precise information for single herds 
from questions of this type so more attention should be 
given to averages rather than individual herds when 
guessing may be involved . 
The data in Table 5 show surveyed dairymen paid $8 . 93 
per cow for veterinary services associated with 
Table 5 . Total veterinary expenses and veterinary costs associated with reproduct ive 
problems repor ted by s urveyed dairymen for 1985 . 
No . 
Variable Herds Mean SD Ran ge 
Tota l vet costs/herd ($) 38 2653 2571 109 - 9800 
Total vet costs/co w ($) 3 7 2 7. 52 2 1. 97 2 .79- 106 . 52 
Vet costs associated wit h 
reproductive problems (%) 38 36 . 0 28 . 0 0 - 97 
Vet costs per herd assoc i ated 
with reproduct i ve problems ($) 36 101 6 1600 0 - 6930 
Vet costs per cow associated 
wi t h reprod uctive problems ( $ ) 36 8 . 93 9 . 66 0 - 39 . 86 
N 
._, 
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reproductive problems in 1985. This is higher than 
Washington dairymen were paying in 1981 and 1982 (8). 
Grusenmeyer et al. I 8 I reported they were paying around 
$6 . 50 per cow per year . He also reported this was a very 
difficult value to obtain from a single herd . 
Many surveyed 
in herd 
dairymen 
health 
indicated 
programs 
that 
with 
they 
their participated 
veterinarian . This study showed 23 dairies out of 42 
surveyed were on a herd health program. This is similar 
to previous area IRM studies in which Marcinkowski (12) 
reported 
and Lamb 
64 out of 103 dairies surveyed in Utah and Norell 
(13) reported 81 out of 145 dairies in 
Southeastern Idaho were on herd health programs. 
Furthermore, this study indicated there was no significant 
correlation between the use of herd health progr ams and 
total veterinary expenses . This indicates herd health 
programs do not increase the average dairyman's veterinary 
costs. However, Marcinkowski 
reproductive checks which are 
(12) reported that regular 
part of a herd health 
program do increase reproductive efficiency. Although 
this study did not show a significant corre l ation between 
veterinary costs and herd health programs those herds on 
the latter tended to have fewer days open . 
The most variable expense to Utah and Southeastern 
Idaho dairies surveyed was labor costs. However, unlike 
other variables studied , labor cost estimates probably 
reflect the range which actually exists in the Utah and 
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Southeastern Idaho. Estimates of employee labor costs 
should be especially accurate . The amount and cost of 
labor to surveyed dairymen are shown in Table 6 . 
Most labor on surveyed Utah and Southeastern Idaho 
dairy farms consisted of family members . Several dairies , 
especiall y the smaller ones , employed only family membe r s . 
Most dairymen do not pay fa mily members nor themselves an 
actual wage for their labor . This reduces cash output for 
labor on dairies which employ mostly or all family 
members . But , unlike employee l abor costs , unpaid family 
labor makes it difficult to assign an accurate value to 
total labor. The labor cost including family to produce 
100 kilograms of milk is shown in Tabl e 6. It was 
determined by multiplying total hours of labor on the 
dairy by the sa l ary per hour the dairymen paid non - family 
employees and dividing by the total 100 kilograms of milk 
sold in 1985 . Labor cost per 100 kilograms of milk sold 
including family i s not extremely important, except that 
it indicates many dairymen and family members are filling 
the labor requirements of their dairies . It also 
indicates that many family members are not rece iv ing a 
monetary return for their labor . Furthermore, some 
da i rymen are trying to manage with a shortage of labor 
because they cannot afford higher labor costs . Although 
not significant ly correlated , as labor per cow decreased 
average days open tended to increase . Dairymen who try t o 
reduce labor costs with less labor per cow may be 
~able 6 . Hours of labor, workers per da iry farm , salary per employee , and labor costs 
t o produce 100 kg . of milk in 1985 as reported by s urveyed Utah / SE Idaho da i rymen . 
Vari able 
To tal l abor/herd/month (hrs) 
No n-family labor/month (hrs ) 
Labor/ co w/month (hrs) 
Total workers/dairy (no .) 
Family workers / da iry (no .) 
Salary / f ull-t ime employees ($/mo.) 
Salary/hour excluding family ($) 
Labor cost s excluding family 
($/1 00 kg . milk) 
($/1 00 lbs. milk) 
Labor costs including family 
($/100 kg . milk) 
($/1 00 lbs . milk) 
No . 
Herds 
32 
39 
32 
37 
40 
15 
23 
30 
23 
Mean 
726 
230 
8 . 82 
4. 1 
2 . 8 
897 
4. 87 
1. 37 
( . 62) 
6 . 00 
( 2.72) 
SD 
4 70 
441 
5 .44 
2 . 78 
1. 9 
268 
1. 8 1 
1 • 59 ( . 72 ) 
4. 03 
(1. 83 ) 
Range 
200- 2232 
0- 2232 
2 . 7- 24. 5 
1. 0-14. 5 
0- 8 
600-1 500 
2 . 00- 9 . 38 
0- 6 . 92 
( 0- 3 . 14) 
2.1 4-1 9 . 69 
(. 97- 8 . 39 ) 
w 
0 
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increasing their losses due to reproductive problems . 
The last major costs which are associated with 
reproduction are breeding expenses. Forty-eight percent 
of the dairymen surveyed reported they used only 
artificial insemination for breeding milking cows . Eight 
percent used only 
both. Comparable 
respectively, 33 . 5, 
natural service , and 44 percent used 
percentages for heifers were 
23.5, and 45 percent. Table 7 shows 
breeding information and costs for dairymen surveyed in 
Utah and Southeastern Idaho. 
Table 7 shows the cost of artificial insemination to 
surveyed dairymen . Although most cattle in the Utah and 
Southeastern Idaho survey were bred artificially , several 
were not . Marcinkowski (12) reported in a previous Utah 
IRM study that many dairymen were using natural service 
for clean- up purposes . However , several used natural 
service rather than artificial insemination because they 
veiw it as an easier and more efficient way of getting 
cattle , especially replacement heifers, settled ( 12) . 
Dairymen using natural service may suffer future economic 
losses from reduced genetic merit. Hillers et al. (9) 
reported an economic 
genetically superior AI 
advantage for 
sires rather 
dairymen using 
than herd bulls, 
except in herds with poor est rous detection and heifer 
rearing . 
Surveyed dairymen were also suffering economic losses 
due to delayed first breeding of heifers as Tabl e 7 
Table 7. Cows and heifers giving birth to A.I . sired calves , age and weight at first 
breeding of replacement heifers, and cost of artificial inseminat ion for 1985 as 
reported by surveyed dairymen. 
No . 
Variable Herds Mean SD Range 
Cows giving birth to AI sired calves (%) 38 75 . 7 3 1.7 0-1 00 
He ifers giving birth to AI sired 
ca lves (%) 39 54.7 42.1 0-1 00 
Age at first breeding of grade 
heifers (mo) 
32 17.2 2 . 2 14-24 
Age at first breeding of 
reg i stered heifers (mo) 
23 16.8 2 . 0 14 - 21 
Weight at first breeding of 
grade heifers (kg) 24 383 38 318- 454 
(1 bs) (844) (83) ( 700-1 000) 
Weight at first breeding of 
registered heifers (kg) 14 379 38 340- 442 
(lbs) ( 836) (84) (750- 9 75) 
Total AI breeding costs/herd ($) 35 2115 2518 0 - 12 , 600 
Units of semen used/herd (no) 35 153 157 0 - 820 
Cos t/unit semen in 1985 ($) 32 13 .1 5 4 . 93 6 - 30 
"' 1'0 
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illustrates. Most Utah and Southeastern Idaho dairyme n 
surveyed waited until repl2cement heifers were 
approximately 17 months o f age to first breed them . These 
heifers were not entering the milking herd until they 
reached an average age of 28.7 months (with a range of 22 
to 39 months ). Gill and Allaire ( 6 ' 7 ) found that 
additional milk per day of life associated with increasing 
age at first calving was not sufficient to overcome the 
higher depreciation costs of decreas i ng herdlife . They 
re ported profit per day of life to be the greatest when 
heifers calved at about 25 months of age . 
Economic Losses Du e to 
Excessive Days Open 
Excessive days open may be attributed to five basic 
factors which are : excessive days i n milk at first 
service , failure to conceive , missed heats , anestrus , and 
embryonic loss or abortion . Most surveyed dairymen 
preferred to start breeding cows around 60 days in milk. 
Although th is study found a s i gni fi cant cor r elation 
between actua l days in milk at first breeding and average 
days open , the r e was no significant correlation between 
the surveyed dairymen ' s option for days in milk at first 
service and average days open . This was due to a lack of 
variation between herds because almost all dairymen 
su rveyed had an option period at or near 60 days in milk. 
Fu rthermore , this indicates that many of those da irymen 
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surveyed are not breeding cows for the first time at or 
near their option . Table 8 shows the correlations of 
several herd composition, production , veterinary , labor , 
and reproduct ive variables with days open . 
The data in Tabl e 8 show most variables which were 
measured were not significantly correlated with days open . 
Low corre lations between several variables and days open 
were evident . Although they were not statistically 
significant , the correlations between some variables and 
days open did indicate trends. From these trends, t he 
following generalizations were made: ( 1) production 
variables probably do not greatly influence days open , (2) 
herd health programs may decrease days open to some 
extent, (3) insufficient labor can increase days open , and 
(4) an increase in times milked per day may increase days 
open . 
Production variables probably do not have any great 
influence on days open. Correlations between production 
variables studied and days open were almost zero . 
Although not statistically significant , these correlations 
suggest product ion factors have no real influence on days 
open . 
These data indicate that the use of a herd health 
program may reduce days open. Marcinkowski (12) reported 
that a series of veterinary pa lpations performed on all 
open cows can significantly reduce days open. Norell and 
Lamb (13) found that a herd health program along with good 
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Table 8 . Correlations of several herd composition, produc-
tion, veterinar y , labor , and reproductive var iables wi th 
days open . 
Var iable No . Herds Correlation 
Herd size 38 -. 078 
Average age of cows in herd 38 . 013 
Registered cows in herd (% ) 38 . 1 27 
Times milked/ day 38 . 199 
Mi l k/ lactatio n (Kg) 38 . 022 
Hilk f at/ lactation (Kg) 38 . 03 5 
Use o f herd health program 38 -. 128 
Total vet costs/cows in herd 33 -.018 
Labor/cow in herd/month (hrs) 28 - .135 
Total workers on dairy farm 33 -.2 30 
Number cows in herd/worker 33 .051 
Previou s calving interval 38 .660 ** 
Optio n for days open 38 . 159 
Days in milk at first breeding 38 . 687** 
Days lost due to missed heats 
(missed heats) 38 .904** 
Days lost due to failure to 
conceive (services per conception) 38 . 3 54* 
* (P(:OS) ** (Pc.Oll 
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heat detection significantly reduced days open; however , 
herd health programs were not that beneficial in herds 
with poor heat detection . 
Herds in which dairymen try to operate without 
sufficient labor may have increased days open. Although 
not statistically significant, the correlation of two 
labor variables with days open indicated days open may 
increase as labor decreases. Hours of labor per cow in 
herd per month and total workers per dairy farm were 
negatively correlated with days open . There was no 
correlation between the number of cows in herd per worker 
and days open . Excessive days open may be caused by poor 
estrous detection due to insufficient labor. 
No herd composition studied were 
significantly 
reported they 
correlated with 
variables 
days open . A few dairymen 
registered 
increase 
COWS 
their 
intentionally delayed the breeding of some 
i n order to lengthen their lactation to 
total milk product i on per lactat ion . This 
may increase days open in some registered herds. However, 
percent registered cows in herd and days open were not 
signif i cantly correlated in this study. There was a 
positive correlation between times milked per day and days 
open , but it too was no t significant . Only seven of the 
38 herds studied were milked three times per day , so this 
may not be a good measure . 
Unlike all other variables studied , several 
reproductive variables were significantl y correlated with 
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days open . Although several reproductive variables shown 
Table 8 wer e significant ly correlated with days open, 
only missed heats and services per conception directly 
influenced days open . Days in milk at first breeding 
influence days open , but days in milk at first breeding 
in 
are also influenced by missed heats . Option for days open 
can influence days open , but as previously mentioned most 
dairymen surveyed had an option period around 60 days in 
milk. Due to a lack of variation no significant 
correlation was found between option to first service and 
days open. Previous calving interval has no direct effect 
on days open because the previous calving interva l is a 
measure of days open and gestation l ength of the last 
calving interval, while days open is a measure from the 
last partur ition until the cow is bred again . The 
significant correlation between previous calving interval 
and days open indicates that dairymen with excessive days 
open general ly had problems with excessve days open i n the 
past, also. 
Formu l as reported by Barr (Appendix C) were used to 
derive days lost due to missed heats and extra services 
per conception . Days lost due to conception failure equal 
services per conception minus one (one service is required 
to get cattle settled) times 21 days (one estrous cycle) . 
Days lost due to missed heats equal total days open minus 
voluntary waiting period minus 10 . 5 days (one-half estrous 
cycle) minus days lost due to conception failure . 
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Based on the r 2 of the correlations in Table 8 , 
missed heats accounted for approximately 82 percent of the 
vari a bility in days open , while services pe r conception 
accounted for about 13 percent of the variability . Barr 
(1) reported that in ten Ohio herds studied , missed heats 
and services per conception accounted for 85 and 14 
percent of the variability in days open, respectively . 
Together missed heats and failure to conceive directly 
account for most of the variability in days open . 
Anestrus and embryonic loss or abortion can account for 
some increase in days open; however , these are usually 
minimal. Bozworth et al . (2) reported in a review that 
only ten percent of reported anestrus results from 
disorders of the reproductive tract ; the remaining ninty 
percent is due to failure to observe estrus either from 
inadequate observation or lack of intensity of estrus 
symptoms. 
Because of the variability among herds and 
inaccuracies discovered from reports of surveyed dairymen , 
no attempt was made to show actual economic losses in 
herds of different reproductive levels , rather only 
averages were used to estimate these losses . Grusenmeyer 
et al . ( 8) reported that costs associated with excessive 
days open include l ost milk product ion , added veterinary 
costs , extra AI costs , added replacement costs , and 
decreased numbers of offspring . Furthermore , Grusenmeyer 
et a l. devised a worksheet (Appendix B) which they 
reported 
excessive 
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dairymen can us e to determine the cost of 
days open in their herds. Although this 
worksheet has some major problems, it was used to estimate 
the cost of excessive days open to dairymen included in 
this study. Table 9 and Figure 1 show the estimated cost 
of days open exceeding 90 days . Figure 2 shows how these 
estimates were derived using the worksheet from 
Grusenmeyer et al. 
As Table 9 (column 2) and Figure 1 indicate the cost 
per cow per day decreases as days open increase when using 
the worksheet from Grusenmeyer et al. (Appendix B). This 
is due to two major problems in the design of the 
worksheet. The worksheet determines all economic losses 
due to reproductive levels inferior to the highest levels 
of reproduction which can be expected on an average basis 
(8). The worksheet then divides total economic losses due 
to inferior reproduction by days open exceeding 90 days to 
derive the cost per day of excessive days open. The first 
problem is that not all of the economic losses derived 
using the worksheet can be attributed to excessive days 
open as the worksheet does. Most surveyed dairymen had 
reproductive culling levels and services per cow exceeding 
those Grusenmeyer et al. (8 I based their worksheet on, 
regardless of days open. Furthermore , this study found no 
significant correlation between days open and reproductive 
culling rates (r=. 03 I nor between days open and 
reproductive veterinary costs ( r=. 09 ) . Although not 
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Table 9. Cost per day per cow and total cost per cow due 
to excessive days open beyond 90 days as derived using the 
wo rksheet form Grusenmeyer et al. (Appendix B) and survey 
info rmation form Utah/ Southeastern Idaho dairymen . 
Days open Cost/cow/day Total cost/cow in herd 
( $) ( $) 
95 5.80 28 . 98 
100 3 . 50 35.03 
105 2.75 41.2 1 
110 2.36 47.26 
115 2 . 14 53.44 
120 1. 98 59 . 49 
122 . 4* 1. 93** 62.46** 
125 1. 88 65 . 67 
130 1. 79 71.7 2 
135 1. 7 3 77 . 90 
140 1. 68 83.95 
145 1. 64 90.13 
150 1. 61 96.31 
155 1. 57 102.36 
160 1. 55 108.54 
165 1. 53 114 . 59 
170 1. 51 120 . 77 
175 1. 49 126.82 
180 1. 48 133 . 00 
*Average days open for surveyed herds 
**Figure 2 shows how estimates were derived 
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Figure 1 . Cost per day per cow due to excessive days open beyond 90 days as derived 
using the worksheet from Grusenmeyer et al . (Appendix B) and survey information from 
Utah and Southeastern Idaho dairymen . 
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DHI YaluM Your Eatlm•••• 
Average days open ~ Replacement cost 
~ Days open - 90 = ~ excessive days open 
Blend m1lk price ....11..1.....§ Cull slaughter value 
Av. A. I. service cost Number of reproductive culls 
Total cows in herd 
Service per cow 
PRODUCTION 
__ 1_1_ 
~ 
___l._9j_ 
Vet and medicine per cow 
Av. value of calves born 
(. 17~ x ....1.22-.4- <ioys open) - 17.8606 = ~ cwrs of milk lost 
S ...l..1..a...a. blenc:J mlfk price - S ~feed cost per cwt of milk = S ~value of potential milk 
~ cwrs of milk x S  losSicow/yur 
S ~losS/cow/year + ~excessive days open = S ~losS/cow/day 
ADDED A. I. 
~services per cow - 1.5 = .......2.:...4. extra serviceS/cow 
~ extra serviceS/cow x S ..J.3......15.. service cost = S .....2..:...§2_ extra cosucow/year 
--..5...a...6.. extra costlcow/year • ~ excess1ve days open = S _Q,_)_l__ loss/cow/day 
VET AND MEDICINE 
S ~total dollars spent on problem cows .... ~cows in herd = $ ~annual/toss/cow 
S  annual loss per cow + ...J.£......4.. excessive days open = s ~ toss/cow/day 
CALF LOSS 
S .....___...5.S_ av. calf value + 380 = $ ~ calf losSicowfday 
REPLACEMENTS 
_1_1_ No. reprod. culls + .....9..e...a.L total cows = ~ = _lj_ 0/• reprod. culls 
__ 1_1 __ •;, reprod. culls - 5'1• = __ 6 __ 0/, excess reproductive culls 
~% excess reprod. culls = ~ x ~cows in nerd = ~excess reproa. culls 
S ~ replacement cost - S _44L cull value = S _l2L. replacement·cull difference 
~number eXceas cutts x --.3..63.._reptacement·cull difference = s ~herd toss 
S ~herd lou + ~cows In herd = $ .21...11.._ loss/cow/year 
S los&lcowJyaar • --.3..Z.a..L_ excessive days open = ___Q__._QL_ lossJcow/day 
TOTAL COST OF DAYS OPEN 
Value of loat production per cow 
A. I. co11ta per cov 
Vet and medicine coat per cow 
Galt loss per cov 
Replacement cost per cov 
Total coat per cow beyond 90 days open 
per day 
0 . 66 
0.17 
0.28 
0.15 
0 .67 
1.93 
per year 
21.2'i 
5.65 
8 .93 
4.86 
21 .u 
62.46 
* Services per cow equal 1.93 plus or minus 0.005 for each day open greater than 
or lese than 122.4 days. 
A.claptecl !roo~ Crueeme;rer et al. ( 8) 
4 2 
Figur e 2 . Exa mple of ho w the cost estimat es i n Table 9 
were der i ved f or 122 . 4 days open us1ng th e worksheet from 
Grusenmeyer e t a l. (App endix :a ) and a verages for surveyed 
herds . 
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significant, the correlation between services per cow and 
days o pen (r=.22) indicated services per cow increase as 
da y s open increase. The slope (a= . 0051) and y-intercept 
(b=1.304) indicated only a .005 service per cow increase 
per day as days open increased. Grusenmeyer et al. based 
their worksheet on the best levels of reproduction whic h 
can be expected on an average basis which were five 
percent culling du e to reproduction and 1 . 5 services per 
conception . Surveyed dairymen had an average culling rate 
of approximately 11 percent and averaged 1.9 services per 
cow in 1985 . Due to two facts , (1) that the average 
reproductive levels of surveyed Utah and Southeastern 
Idaho herds exceed the l evels Grusenmeyer et al . based 
their worksheet on and (2) many of the costs listed on the 
worksheet were not sign i ficant ly correlated with days 
open ; it was concluded from this study that , although the 
losses in Table 9 r esult from reprodct ive prob l ems , many 
are not totally due to excessive days open . 
The second problem is a mathematica l one relating to 
the first. Using the worksheet and survey information the 
estimated 
problems 
economic l oss per cow due to reproductive 
open was approximately $24 . 02 . 
one (days open beyond 90 days) as 
at 
Dividing this 
the worksheet 
91 days 
loss by 
does shows the cost per day per cow due to 
exce ssive days open was $24.02. The total estimated loss 
per cow at 92 days open was approximately $25 .2 5; however, 
dividing this by two shows the loss per day per cow was 
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$12.63, about one-half the loss per day per cow at 91 days 
open. The reason for this is the divisor at 92 days open 
is twice that at 91 days open, yet the difference between 
the dividends is only $1.23. This mathematical problem 
causes the tremendous curve shown in Figure 1 which 
decreases at a decreasing rate as days open increase. 
( 8) 
The worksheet (Appendix B) 
has other problems also. 
from Grusenmeyer et al. 
It is a straight forward 
approach and does not consider more complicated economic 
aspects such as the time value of money and marginalism. 
However, the worksheet is used throughout the Western 
United States and may be the only worksheet of this type 
which dairymen can use to estimate economic losses in 
their herds due to reproductive problems. Considering the 
problems in the design of the worksheet it should be used 
only as an estimate of economic losses due to poor levels 
of reproduction rather than excessive days open. 
Because the worksheet from Grusenmeyer et al. (8) 
contains problems concerning the economic losses caused by 
excessive days open, an attempt was made in this study to 
separate the actual loss due to days open from losses due 
to other reproductive problems of surveyed dairymen. The 
total cost per cow in herd shown in Table 9 was used as an 
estimate of the total reproductive loss survey dairymen 
were suffering for different numbers ~f days open. When 
this loss was compared for different numbers of days open 
it was found in this study that survey dairymen were 
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actually losing an average $1 . 22 per cow per day due to 
excessive days open . In addition , they were losing an 
average $22 . 87 per cow due to inferior reproduction levels 
and veterinary costs associated with reproductive 
problems . Table 10 shows how these l osses were derived 
using the total estimated cost per cow in herd shown in 
Table 9 . 
Surveyed dairymen were losing an average $39 . 53 per 
cow in their herd due to excessive days open . Assuming r 
is a good indicator of the effect missed heats have on 
days open , up 
heats (r 2 =. 82) . 
for about $5 . 14 
to $32.42 of this loss was due to missed 
Extra services per concept i on accounted 
of the loss (r 2 =. 13 ). Assum i ngthe 
surveyed herds are a r epresentative samp l e , the average 
Utah and Southeastern I daho herd of 100 cows loses 
approximately $3950 pe r year due to excessive days open. 
Missed heats may account for approximately $3240 or up to 
82 percent o f this loss . Ext r a services per conception 
account for about $5 10 o r 13 pe r cent of the l oss . 
However , as p r evious l y indicated as much as ten percent of 
anestrus may be due to physiologica l prob l ems rather than 
fai l ure to observe estrus . If phys i o l ogica l problems 
exist the amount lost due to mi ssed heats should be 
adjusted to about $2920 for the average 100 cow herd in 
Utah and Southea stern I daho . 
The major factor which contr i butes to excessive days 
open is missed heats . Utah and Southeastern Idaho dairyme n 
Table 10. Examp l e of how the $1 . 22 per cow per day due to days open and the av er age 
$22 . 87 per cow due to i nferior reprod~tion leve l s and veterinary costs associated with 
reproductive problems other than excessive days open were derived using the t otal cos t s 
per cow shown in Table 9 (column 3) . The total estimated cost per cow in herd (TC ) f r om 
Table 9 has a $12 . 23 difference in total cost (DC) for every 10 days difference in days 
open (DD) . $12 . 23 (DC) divided by 10 (DD) equals $1 . 223 per cow per day open beyond 90 
days (CCD) . Subtracting $1 , 223 (CCD) times the number of days open beyond 90 days from 
the total cost per cow in herd (TC) from Table 9 shows an average $22 . 87 per cow was 
lost due to causes other than excessive days open . This loss was attributed to repro -
duction levels i nferior to the top levels reported possible on an average basis and 
veterinary costs associated with reproductive problems other than excessive days open . 
Total dar Difference fn Total estimated Difference f n Cost/cow Loss due to open (DO days open ( DD) cost/cow in herd total cost (DC) per day (CCD) other problems (TC) from Table 9 DC~DD TC-CCD(D0-90) 
95 28.98 1.223 22.865 
105 10 41.21 12 .23 1.223 22.865 
115 10 53.44 12.23 1.223 22.865 
125 10 65.67 12.23 1.223 22.865 
135 10 77.90 12.23 1.223 22.865 
145 10 90.13 12.23 1.223 22.865 
155 10 102 . 36 12.23 1.223 22 .865 
165 10 114.59 12.23 1.223 22.865 
175 10 126.82 12.23 1.223 22.865 ., 
"' 
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surveyed are missing an average 1.78 breedable heats per 
cow in herd with a standard deviation of 1.01 heats. 
Missed heats ranged from 0.39 to 4.57 breedable heats per 
cow among herds surveyed. This indicates surveyed 
dairymen were missing approximately 50 percent of 
breedable heats in the ir herds with a range of 18 to 75 
percent . Due to anestrus and embryonic loss or abortion 
these estimates are not exact, but they are the best 
estimates which can be determined from a survey of this 
type. Table 11 shows losses resulting from missed heats 
in dairy herds which were surveyed. 
Estimates in Table 11 were derived using 1.75 
services per conception as a basis because that was the 
average number of services survey dairymen used to get 
cows settled. Adding average heats missed per cow in herd 
to 1.75 heats (heats needed to get cows bred with 1.75 
services per conception) gave the estimated heats needed 
to get cows bred. Dividing average heats missed per cow 
in herd by estimated heats needed to get cows bred yielded 
percent missed heats at 1.75 services per conception. 
Multiplying average heats missed per cow in herd by 21 
days (one heat cycle equals 21 days) gave estimated days 
open due to missed heats. Estimated days open due to 
missed heats plus 15.75 days (days open due to 1.75 
services per conception) plus 60 days (optimal days to 
first service for most surveyed dairymen ) plus 10.5 days 
(one - half heat cycle ) equals total days open . Total days 
Tabl e 11. Percentage of missed heats at average ( 1. 75) services per concepti on , 
estimated heats need ed to get cows bred , estimat ed days open due to missed heats , 
and e co nomic loss per cow in herd relative to average heats missed per cow in herd. 
Average heats Missed heats at Estimated heats Estimated days Estimated cost 
missed per cow 1. 75 services needed to get open due to per cow due to 
in herd I! er conce]2tion cows bred missed heats missed heats 
(%) (S) 
. 25 13 2.00 5 .2 5 1. 50 
. 50 22 2.25 - 10 . 50 6 . 75 
1 . oo 36 2 . 75 21. 00 17 . 26 
1. 50 46 3 . 25 31 . 50 27 . 76 
2 . 00 53 3 . 75 42.00 38 . 27 
2 . 50 59 4.25 52 . 50 48 . 77 
3 . 00 63 4. 75 63 . 00 59 . 27 
3.50 67 5.25 73 . 50 69 . 78 
4.00 70 5 . 75 84 . 00 80 . 28 
4 . 50 72 6.25 94.50 90 . 79 
5.00 74 6.75 105 . 00 10 1 . 29 
---
_,. 
()) 
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open minus 90 days equals days open beyond 90 days . Days 
open beyond 90 days times $1.22 (cost/cow/day beyond 90 
d a ys open) 
days open) 
missed heats . 
times 82 percent (r 2 =.82 for missed heats and 
yielded the estimated cost per cow due to 
As Table 11 illustrates , missed heats are costly. 
Improving heat detect i on methods can be very profitable . 
Grusenmeyer et al. (8 ) reported the best times to observe 
cattle for estrus are dawn , noon , and evening . However , 
dawn and evening yield only a five percent lowe r detection 
level than when noon is included . They fu r ther reported , 
observation 24 hours pe r day will yield the best results , 
but other detection methods such as KaMar heat detectors , 
continuous video tape , and chalked ta il heads wi ll give 
good results ( 8 ) • Obv i ously , many Utah and Southeastern 
Idaho dairymen need to improve thei r heat detection 
methods . 
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CONCLUSION 
The estimated economic losses due to reproductive 
problems in Utah and Southeastern Idaho are approximately 
$62 . 50 per cow per year. Nearly two-thirds of this loss 
is due to excessive days open . Extra days open beyond 90 
days are costing area da irymen about $1.22 per cow per 
day . Missed heats account for up to 82 pe r cent of 
excessive days open while services per conception account 
for about 13 pe rcent . Thi s strongly indica tes that many 
Utah/Southeastern Idaho dairymen need to imp l ement herd 
management practices which will increase success of 
estrus detection . Herds with seriously l ow efficiency of 
estrous detection may rea l ize higher net returns f rom 
using natural service even though genetic gains are 
reduced (9) . 
Average days open is the best indicato r of herd 
reproductive performance and should rarely exceed 110 
days 
will 
110 
( 8) . 
exceed 
days 
reproductive 
S i nce this is an average , some individual cows 
1 10 
need 
days open . 
to be 
soundness 
Cows whose days open exceed 
checked to determine their 
and treated acc o rdingly . 
Furthermore , dairymen need to establ i sh guidelies for 
managing these cows . They need to determine p r ofit 
ma r gins for these cows and know when to cull a cow if she 
is not rebred . These cows can be cu l l ed automatica lly 
aft e r reaching a decided num ber of days open or they c a n 
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be culled after droppig below an economical level of milk 
product ion . This management decision is up to the 
dairyman , but it must reflect reaso ning which will 
increase and maintain herd profitability . 
Many dairymen are accepting poor herd reproductive 
performance as a standard of the dairy industry and are 
losing thousands of dollars as a result. If they are 
having problems with e xcessive days open dairymen need to 
evaluate their reproductive management practices and 
determine what changes they need to make to decrease days 
open . Dairymen then need t o determine the cost of these 
changes and make sure the changes are profitable. 
Fortunately , most dairymen , especially those whose herds 
have extreme days open , should be able to shorten average 
days open at a very minimal cost . Dairymen who are 
having problems for which they do not have the answers 
need to seek advise from veterinarians or extension 
personnel . 
Most Utah/Southeastern Idaho dairymen should save 
approximately $25 . 62 per cow in their herd if they reduce 
average heats missed per cow in herd by 1 . 0 heat . 
Grusenmeyer et al . (8 ) reported dairymen should reduce 
days open by about 10 days if they do any one of the 
following : increase heat de tection by 10 percent , 
increase conception rate by 10 percent , or reduce actual 
days in milk at first breeding by 10 days. Most 
Utah/Southeaste rn I daho dairymer. could save appcoximately 
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$12 . 20 per cow in their herd by reducing average days 
open by 10 days . 
The average economic losses in the Utah/Southeastern 
Idaho area of $1 . 22 per cow per day due to days open and 
the $22.83 per cow per year due to reproduction l e vels 
inferior to the best levels which can be expected have 
been estimated from this study . However , these losses 
are extremely variab l e among herds . Due to the fact that 
only DHI herds were surveyed and the data were highly 
variable , it is recommended the values determined be used 
only as liberal estimates rather than actual costs . If 
dairymen want to know the extent of losses on their own 
farms due to reproductive problems , a more accurate 
estimate could probably be obtained by using their own 
data . Using the worksheet from Grusenmeyer et al. 
(A ppendix B) dairymen can estimate their total loss due 
to reproductive i nefficiency . However , dairymen should 
be aware that problems exist in the worksheet when it is 
used to determine the cost of excess ive days open . 
Therefore , the work sheet should not be used to estimate 
this cost . Further research needs to be done to improve 
heat detection and dairymen need to become more aware of 
information on heat detection . 
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APPENDIXES 
Appendix A. Survey ~uesttonnaire 
NAME------------------- DATE-------
ADDRESS -------------------------
CITY------------- STATE ----- ZIP CODE----
PHONE NUMBER ------------- COUNTY ----------
Please fill out infor•ation requested but be as accurate as possible, 
don't guess. If you don't know or don't have the infor•ation requested enter 
D/K. If a question fs not applicable to your operation enter N/A on line 
beside nu•ber. 
GENERAL INFORMATION 
Number of heifers and bulls in dairy herd at the end of 1985 in the following 
groups: 
01 heifers under one year of age 
02 heifers over one year. but haven't ca 1 ved 
03 bulls under one year of age 
04 bulls over one year of age 
Number and average value of newborn calves born in dairy herd during 1985: 
Number 
Average 
value/calf 
05 grade bulls 
06 grade heifers 
07 registered bulls 
08 registered heifers 
56 
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Milk sales for 1985 : 
09 Dollar value of gross mflk sales for 1985 . 
10 Total pounds of milk sold fn 1985. 
11 Percent of milk sold as grade A fn 1985 . 
FEED IIFORMTIOII 
Volume of following feedstuffs used for dafry fn 1985: 
TOTAL VOLUME S PURCHASED 
12 Concentrates (tons) 
13 Hay (tons) 
14 Corn silage (tons) 
15 Haylage (tons) 
16 Whole cottonseed (tons) 
17 Pasture (acres) 
18 Suppl-nts (cwt) 
19 Other (Explain) 
Purchase prfce of following feedstuffs (if purcllased) fn 1985: 
20 Concentrates (price/ton) 
21 Hay (price/ton) 
22 Corn silage (price/ton) 
23 Haylage (price/ton) 
24 Whole cottonseed (price/ton) 
25 Pasture (cost/acre) 
26 Supplements (price/cwt) 
27 Other (explain) 
YETEJUIIART IIFOIIMTIOII 
28 Is your herd on a routine herd health program? (Yes or no) 
29 Total veterinary costs for dairy herd for 1985. 
30 Percentage of the above veterinary costs (#28) for dairy 
herd that were related to reproduction problems. 
LAlOR UFORMTIOI 
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Labor information is only for labor which is used on dairy herd including 
milking, feeding, and caring for 11vestock. Exclude labor for farm operations. 
31 Average nUIIIber of fa•11y IIIHibers working on dairy in 1985. 
32 Average hours per •onth per fa•11y •e•ber working on dairy 
in 1985. 
33 Average nu•ber of non-f .. 11y .. ployees who worked in 1985 
on a full-tf•e bash (100 hours or •ore/•onth). 
34 Average hours per •onth worked on dairy per full ti•e 
non-fully eooployee. 
35 Average salary per •onth per non-fa•ily e•ployee who 
worked in 1985 on a full-tiM bes1s. 
36 Average nu•ber of non-fa•ily e•ployees who worked in 1985 
on a part-ti•e bash (less than 100 hours/•onth). 
37 Average hours per •onth worked on dairy per part-ti•e 
.. ployee. 
38 Average salary per •onth per non-fa•ily e•ployee who 
worked in 1985 on a part-tiM bash. 
CUU.III& Alii IIEPI.ACEJIEIIT IIIFOIIIIATIOI 
39 Total nUIIber of cull cows sold in 1985. 
40 Nu•ber of ·cows culled in 1985 due to reproductive 
proble•s. 
Salvage value of cull cows sold in 1985: 
41 Total dollar value of cows sold for dairy purposes. 
42 Total dollar value of cows sold as beef. 
43 Average price per cow sold for dairy purposes. 
44 Average price per cow sold as beef. 
45 Total nuntler of dairy replacements purc hased in 1985. 
46 Total number of dairy replacements entering herd in 1985 
which were raised. 
47 Average cost per dairy replacement purchased in 1985. 
48 Average cost per dairy replace10ent which was raised on 
your dairy and entered the m i 1 king herd in 1985. 
lllt[[J) 1116 IIIFORIIATIOII FOR CAlliS Alii HEIFERS 
49 How are cows in your dairy herd bred? 
1) AI 2) natural service 3) both 
50 How are heifers in your dairy herd bred? 
1) AI 2) natural service 3) both 
51 Percent of calves born to cows In 1985 which were sired by 
AI bulls. 
52 Percent of calves born to heifers in 1985 which were sired 
by AI bulls. 
53 Age at first breeding of gr.- heifers. 
54 Age at f1 rst breed! ng of "'fsterecl llei ters. 
55 Weight at first breeding of ,._. !leiters. 
56 Weight at first breeding of "'fsterecl heifers. 
57 NuMber of registered cows purposely bred back late in 
order to c0111plete a 365-day lactation . 
58 Nwnber of units of setlll!n used in 1985. 
59 Total cost of seMn used In 1985. 
60 Average cost per unit of s ... n used in 1985 . 
59 
Number of mature bulls used in herd breeding program (natura 1 service) . 
61 At present time 
62 Total used in 1985 
63 Purchased in 1985 
64 Raised in 1985 
Number of cows and heifers bred by natural service to the following breeds of 
bulls during 1985. 
Cows Heifers 
65 Holstein 
66 Jersey 
67 Other dairy breed - Specify:-------
68 Beef breed- Specify: ---------
Average cost per breeding bull entering herd in 1985: 
69 Purchased 
70 Raised 
FUITIEl IIIAIMATIOI 
71 May we use your DHI records for further needed 
fnfo,..tfon? (Yes or no) 
72 May we contact you for further Information if needed? 
(Yes or no) 
73 Would you be Interested in receiving the results of thfs 
survey? (Yes or no) 
60 
Appendix B. Worksheet for Deriving 
the Cost of Excessive Days Op en 
If the estimated values used in the state average calculations are different from those you feel are 
correct for your herd, use your estimates and calculate your herd cost of days open below. 
DHI V•luet YCMU Eslilnttet 
Average days open Replacement cost 
___ Days open - 90 = ___ excessive days open 
Blend milk price 
Number or reproductive culls 
Total cowa in herd 
s.r--tce per cow 
PROOUCTION 
Cull slaughter value 
Av. A.l. Hrvica cost 
Vet and medicine per cow 
Av. value or calves bom 
(.1744 x ___ daysopen)- 17.eeoe = ___ cwt'aofmilkloat 
$ __ _ 
$ __ _ 
$ __ _ 
•---
•---
S ___ blend milk price - S ___ food cost per cwt of milk = S ___ value of poton~af milk 
___ cwt's of milk x S ___ loaalcowtyear 
S ___ loaalcow/year ~ ___ axc:asaive days open = S ___ loss/cow/day 
ADDED A.l. 
___ services per cow - 1.5:::: ___ extra services/cow 
___ extra HNiceslcow x S ___ service cost = S ___ extra cosucow/yMt 
___ extra cost/cow/year + ___ excessive days open = S ___ losslcowlday 
VET AND MEDICINE 
S ___ total dollars spent on problem cows ,.. ___ cows in hefd = S ----annualllosslcow 
S ___ annual loss per cow • ___ exceaalve days open = S ___ losalcow/day 
CALF LOSS 
S ___ av. calf value + 380 = S ___ calf loaalcow/day 
REPLACEMENTS 
___ No. reprod. culls+ ___ total cows= ___ = ___ •t. reprod. culls 
____ •t, reprod. culls - 5°/, = ---- % excess reproductive culls 
___ •;, excess reprod. culls ::: ___ x ___ cows in herd = ___ excess reprod. culls 
S ___ replacement cost - S ___ cull value ::: S ___ replacement-cull difference 
___ number excess cu lls x ___ replacement-cull difference = S ___ herd loss 
S ___ herd loss + ___ cows In herd = S ___ loss/cow/year 
S ---- loss/cow/year + ____ excessive days open = ____ loss/cow/day 
TOTAL COST OF DAYS OPEN 
Value of lost production per cow per day 
AI cost per cow per day 
Vet and medicine cost per cow per day 
Calf loss per cow per day 
Replacement cost per cow per day 
Total cost per cow per day over 90 days open 
$ __ _ 
$ __ _ 
s_ 
$ __ _ 
$ __ _ 
$ __ _ 
From Gruaenmeyer et al. (8) page 13 
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Appendix C. Formulas for Cal cu -
l ating Days Lost Due to 
Conception Failure and 
Missed hea t s . 
Days l ost d ue to conception failure equal : 
Days lost due to mi ssed heats equal : 
(T DO - VWP - 10 . 5- [(s/ c - 1)x21] 
s/c Services per conception 
TDO Tota l days open 
VWP Voluntary wait i ng pe r iod 
Adapted from Bar r (1) 
62 
(s/c - 1) x 21 
